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DESCRIPTION 

TRANSFERRING METHOD FOR TRANSFERRING HOLOGRAM OR DIFFRACTION 
GRATING LAMINATED IN A THERMAL TRANSFER SHEET 
AND A TRANSFER OBJECT 

TECHNICAL FIELD 

[0001] The present invention relates to a transferring 

method for transferring a hologram or a diffraction grating 
laminated in a thermal transfer sheet. 

BACKGROUND ART 

[0002] A method for printing a hologram or a diffraction 

grating (hereinafter referred to as "hologram and the like" in 
the case where it is not needed to discriminate between a 
hologram and a diffraction grating) by a thermal transfer sheet 
where a hologram is laminated (for example, see a patent 
document 1 and a patent document 2) . In the disclosed invention, 
on-demand information such as item numbers and names can be 
added by printing appropriate patterns. Therefore, the 
disclosed invention enables to discriminate each article in 
comparison with the effect of anticounterf eit by using only 
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[0003] Patent Document 1: Japanese Patent Laid-Open 

No. 63137287 

Patent Document 2: Japanese Patent Laid-Open 

No. 01283583 

DISCLOSURE OF THE INVENTION 

Problem to be solved by the Invention 

[0004] However, we hardly see the articles to which the 
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technology is actually applied in a market. One reason why the 
commercialization has not been promoted is thought that in the 
case of printing a hologram and the like by thermal transfer 
with a thermal head, the change of image is big between before 
and after the .transfer, that makes the effects of hologram 
disturbed, in comparison with transfer and formation by methods 
using rolls and molds. 

[0005] Therefore, the present invention provides a 

transferring method for transferring a hologram and like with 
stable quality including on-demand information by using a 
thermal transfer sheet where the hologram and the like is 
laminated . 

Means for Solving the Problem 

[0006] The above problems are solved by a transferring 

method of the present invention, the transferring method 
transferring a thermal transfer sheet in which a hologram or 
a diffraction grating is laminated on a base material film, 
wherein a direction of heating sequentially by a heat source 
of a minute area unit and a direction of recorded information 
for enhancing optical effects of the hologram or the diffraction 
grating coincide with each other. 

[0007] The inventor of the present invention has disclosed 

the following; in the case where a hologram and the like is 
transferred by a thermal head and the like, where an area unit 
of heat energy applied from a heat element as a heat source is 
small, the energy is applied sequentially. Thereby, 
convexoconcave ranging from 0 . 5pm to a few pm occurs for each 
formed unit. The interference effects, which are expected on 
condition that an interference pattern or a diffraction grating 
is formed on a flat surface without convexoconcave, are not 
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obtained. Moreover, the inventor has noted that with respect 
to a direction in which the formed unit is formed sequentially, 
the convexoconcave occurring for each formed unit does not 
almost exist and the formed unit is almost evenness, and thereby 
the interference effects are not almost disturbed. 
[0008] According to the present invention, the hologram 

and the like is transferred thermally so that the direction of 
heating sequentially by the heat source and the direction of 
recorded information for enhancing the optical effects of 
hologram and the like coincide with each other, and thereby, 
the recorded information is recorded almost evenly and the 
optical effects of the recorded information is not disturbed. 
[0009] The heat source may be a heat generation element 

of a thermal head, and may be a laser. The hologram may be a 
rainbow hologram, and may be a computer hologram in which an 
interference pattern is formed in an interference pattern 
forming range constructing a whole of the hologram, the 
interference pattern being composed of an element range as a 
unit obtained by slicing the interference pattern forming area 
in a horizontal direction. 

[0010] "a formed unit" corresponds to an area unit of heat 

energy applied from a heat source. For example, in the case 
where the heat source is a heat generation element, "a formed 
unit" is a range where one heat generation element can heat, 
and in the case where the heat source is a laser, "a formed unit" 
is an irradiation range obtained by one-time irradiation of the 
laser. "A direction of recorded information for enhancing 
optical effects" is, for example, a horizontal direction, in 
the case of hologram forming a hologram image with respect to 
only horizontal parallax, where the interference pattern is 
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recorded, the interference pattern being formed based on object 
wave correlating with only a horizontal direction while 
ignoring object wave diffusing in a vertical direction. 
Consequently, in a rainbow hologram and a computer hologram 
where the parallax with respect to a vertical direction is not 
cared, the "direction of recorded information" indicates a 
horizontal direction. "A minute area unit" is small 
sufficiently in comparison with the area of hologram and the 
like where the formed unit is transferred. 

[0011] Moreover, the present invention may be realized as 

a transfer object in which the hologram or the diffraction 
grating is transferred by the transferring method above 
mentioned. 

EFFECT OF THE INVENTION 

[0012] As described above, according to the present 

invention, a direction of heating sequentially by a heat source 
of a minute area unit and a direction of recorded information 
for enhancing optical effects of a hologram or a diffraction 
grating coincide with each other. Thereby, the present 
invention provides a transferring method for transferring a 
hologram and like with stable quality including on-demand 
information by using a thermal transfer sheet where the hologram 
and the like is laminated. 
BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] 

FIG.l is a view showing an example of a thermal transfer sheet 
used in the present embodiment; 

FIG. 2 is a view showing an expanded view of a part of the 
interference pattern of computer hologram formed in the 
transfer layer shown in FIG. 1; 
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FIG.3A is a view showing the state of heating a thermal transfer 
sheet shown in FIG. 1 by a thermal head; 

FIG.3B is a view showing the sate of heating by heat generation 
elements shown in FIG.3A. 

FIG. 4 is a view showing the state of heating the thermal transfer 
sheet FIG. 1 by a laser. 

FIG. 5 is a view showing the state of transferring diffraction 
gratings representing a color image. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0014] FIG.l is a view showing an example of a thermal 

transfer sheet to realize the present invention. In the thermal 
transfer sheet 1, a transfer layer 3 and an adhesion layer 4 
are laminated on a base material film 2. In the transfer layer 
3, an interference pattern of computer hologram is formed. In 
the interference pattern, information with respect to optical 
interference is recorded so that characters or images can be 
represented by reproducing light when the interference pattern 
is transferred to a transfer object. The details of the 
interference pattern of computer hologram formed in the 
transfer layer 3 will be described later. When the transfer 
object is contacted with a side of the adhesion layer 4 to apply 
heat energy by a predetermined heat souse from a side of the 
base material film sequentially in the direction A, the adhesion 
layer 4 adheres to the transfer object and the transfer layer 
3 is separated from the base material film 2 to transfer the 
computer hologram formed in the transfer layer 3 to the transfer 
object. Hereinafter, the direction A is referred to as the 
heating direction A. 

[0015] The interference pattern of the computer hologram 
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formed in the transfer layer 3 will be described by using FIG. 2 
which is a expanded view of a part of the computer hologram. 
The interference pattern of computer hologram of the present 
embodiment is composed of a band-shaped element range 5. The 
width of each element range 5 is obtained by slicing an 
interference pattern forming range in the horizontal direction 
B by a slice-width P. The slice-width P ranges from 10]am to 
lOOym. Parallax information with respect to the horizontal 
direction B is recorded in the interference pattern of each 
element range 5. 

[0016] Thereby, the computer hologram of the present 

embodiment represents a hologram by the parallax information 
with respect to only the horizontal direction B. Namely, the 
direction of recorded information for enhancing the optical 
effects of computer hologram is the horizontal direction B. 
Such computer hologram can be obtained by a well-known method 
for forming a computer hologram. Hereinafter, the horizontal 
direction B is referred to as the interference pattern direction 
B. The computer hologram is formed in the transfer layer 3 so 
that the heating direction A of the thermal transfer sheet 1 
and the interference pattern direction B coincide with each 
other . 

[0017] Next, the method for transferring the transfer 

layer 3 and the like in the thermal transfer sheet 1 to the 
transfer object with a thermal head will be described. As shown 
in FIG. 3A, the thermal head 10 of the present embodiment is 
constructed by aligning a plurality of heat generation elements 
11... 11 each of which is a minute area unit as a heat source. 
The thermal transfer sheet 1 is heated in the heating direction 
A sequentially, by moving the thermal head 10 in the heating 
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direction A, while the thermal head 10 contacting with a side 
of the basic material film 2 in the thermal transfer sheetl. 
As described above, the interference pattern direction B of the 
computer hologram forming the transfer layer 3, that is, the 
direction of recorded information for enhancing optical effects 
coincides with the heating direction A. Consequently, the 
transfer layer 3 is heated sequentially in the direction of 
recorded information . 

[0018] When the thermal head 10 moves in the heating 

direction A, a plurality of transfer units 12 each of which has 
a transfer width q are formed. Each of the transfer units 12 
corresponds to each of the heat generation elements 11. The 
transfer unit 12 will be described by using FIG. 3B showing the 
state of heating by the heat generation element 11. The heated 
range 13 to be heated by the heat generation element 11 is almost 
in the shape of circle. As the heat generation element 11 moves 
in the heating direction A, the heated range 13 also moves in 
the heating direction A. Thereby, the transfer unit 12 which 
is almost in the band of shape having a drawing width q is formed 
for each heat generation element 11. 

[0019] The drawing width q is a value proposal to the heated 

range 13 of the heat generation element 11 and ranges from 50]am 
to several hundred jjm. By this thermal transferring method, 
problematic convexoconcave hardly occurs in the transfer unit 
12, but the problematic convexoconcave is likely to occur 
between the adjacent transfer units 12, that is, on a side 12a 
parallel with the heating direction A. However, the 
oconvexocave which occurs between the transfer units 12 does 
not cause the optical effects of the interference pattern of 
computer hologram to be disturbed, because the convexoconcave 
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occurs in the same direction as the heating direction A, that 
is, the interference pattern direction B. 

[0020] The present invention is not limited to the above 

described embodiment, but may be executed in various modes . For 
example, a laser instead of the thermal head may be used as a 
heating method. In this case, in the state that while the 
transfer object being contacted with a side of adhesion layer 
4 in the thermal transfer sheet 1, the laser gets irradiated 
to a side of base material film 2 to move in the direction C. 
Hereinafter, the direction C is referred to as the irradiation 
direction C. The irradiation direction C is a direction for 
heating. Therefore, as shown in FIG. 4, the laser is irradiated 
so that the irradiation direction C and the interference pattern 
direction B coincide with each other. In the case of using the 
laser as a heat source, the convexoconcave occurs between the 
transfer units 14 each of which is band-shaped with the drawing 
width r ranging from lOpm to 100]am. As the direction of the 
convexoconcave is the same as the interference pattern 
direction B, the optical effects of transferred hologram are 
not disturbed. 

[0021] Moreover, the hologram formed in the transfer layer 

3 may be a rainbow hologram. In this case, the transfer layer 
3 should be laminated in the thermal transfer sheet 1 so that 
the direction in which the parallax information is recorded as 
an interference pattern coincides with the interference pattern 
direction B, and the thermal transfer sheet should be heated 
in the heating direction A or C by the thermal head or the laser 
as the described case of the computer hologram. Moreover, a 
releasing layer may be laminated between the transfer layer 3 
and the base material film 2 to enhance a releasing property 
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caused by heating. Another layer where other necessary 
information or temporary information is printed may be 
additionally laminated on the base material film 2. In the case 
where the laser is used as the heat source, a photothermal 
convention layer should be laminated between the base material 
film and the transfer layer. 

[0022] Moreover, not only the interference pattern of 

hologram but also a diffraction grating may be formed in the 
transfer layer 3. For example, in the case where a color image 
20 shown in FIG. 5 is represented by diffraction gratings, the 
color is represented for each dot by an area ratio of diffraction 
grating areas 22R, 22G, and 22B each of which represents RGB. 
In this case, "a direction of recorded information for enhancing 
optical effects" is the vertical direction to the color image 
20, that is the direction D in which the diffraction gratings 
are recorded. Accordingly, in the case where the thermal 
transfer sheet 1 is heated by the thermal head 10, the thermal 
head 10 should be moved in the same direction as the direction 
D to make the heating direction coincide with the direction D. 



